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S3. X-ray crystallography
S4.
1 H NMR studies
S1. General
All solvents and reagents were of reagent grade quality.
H and 13
C NMR spectra were recorded on a
Bruker AVANCE III-400 spectrometer at 400 and 100 MHz, respectively, with TMS as an internal standard.
31
P NMR spectra were measured in acetone-d 6 /0.5% water by using PPh 3 as the internal reference (which was calibrated to be at δ = −4.15 ppm relative to 85% aqueous phosphoric acid). All 1 H NMR titrations were performed in DMSO-d 6 /0.5% water or acetone-d 6 /0.5% water. Elemental analyses were performed on an Elementar VarioEL instrument. IR spectra were recorded on a Bruker IFS 120HR spectrometer. ESI-MS measurements were carried out using a Bruker micrOTOF-Q II Electrospray Ionization Mass Spectrometer in THF or THF/DMF. Melting points were detected on an X-4 Digital Vision MP Instrument. TsO O O OTs n 3(1) was prepared following a similar procedure to that of the previous literature. S1 A solution of triethylene glycol (5.0 g, 0.033 mol) in THF (35 mL) was added to a solution of KOH (7.5 g, 0.13 mol) in water (18 mL) under stirring with an ice/water bath, and then a solution of p-toluenesulfonyl chloride (13.3 g, 0.07 mol) in THF (35 mL) was added dropwise to the mixture over 2 h with continuous stirring and cooling. The solution was further stirred vigorously for an additional 5 h before being poured into ice-water (35 mL). The ditosylate was isolated by extracting twice with CH 2 Cl 2 (35 mL). The combined organic extracts were washed twice with H 2 O (20 mL) and once with saturated aqueous sodium chloride solution (20 mL) and then dried (MgSO 4 ). Removal of MgSO 4 and solvent afforded 3(1) as a white solid (13.5 g, 4(n) (n = 2−4) were prepared in the same way as 4(1). 
S2. Synthesis of ligands L

Oligomeric ethylene glycol di(4-nitrophenyl-N-(4-phenyl)-carbamate), 6(n).
To a solution of 4-nitrophenyl chloroformate (0.24 g, 1.2 mmol) in dry THF (50 mL) was slowly added a solution of 5(1) (0.2 g, 0.6 mmol) in dry THF (50 mL) over a period of 30 min under a dry nitrogen atmosphere and ice-cooling. After being stirred for an additional 2 h at room temperature, the reaction mixture was filtered and the filtrate was used immediately in the next step without any purification or characterization. A solution of 6(1) in dry THF (100 mL) prepared in the step above and a solution of 1,3-bis(2-aminophenyl)urea (7, 0.15 g, 0.6 mmol) in dry THF (150 mL), which was prepared by literature method, S3 were added dropwise simultaneously to a flask containing 0.8 L dry THF under stirring, refluxing and inert atmosphere over 2 h. After that, triethyl amine (1.0 mL) was added to this solution, and the mixture was stirred for an additional 3 h. Then the solvent was evaporated and the crude product was purified by column chromatography using 10 % MeOH/CH 2 Cl 2 as the eluent to give the pure product as a white solid (0.12 g, 31%): M. 
1,3-Bis
S3. X-ray crystallography
Diffraction data of the complexes were collected on a Bruker SMART APEX II diffractometer at 100 or 150 K with graphite-monochromated Mo Kα radiation (λ = 0.71073 Å). An empirical absorption correction using SADABS was applied for all data. The structures were solved by direct methods using the SHELXS program. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares on F 2 by the use of the SHELXL program. Hydrogen atoms bonded to carbon and nitrogen were included in idealized geometric positions with thermal parameters equivalent to 1.2 times those of the atom to which they were attached. CCDC 14560311456038. Table S1 .
Crystal data and refinement details for complexes 14.
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Crystal data and refinement details for complexes 58. 5 6 7 8
Formula
M
Crystal system Space group Table S3 . Hydrogen bonds [Å and °] in the crystal structure of complex 1. Table S5 . Hydrogen bonds [Å and °] in the crystal structure of complex 3. (11) 3.345 (11) 3.516 (17) 3.11 (2) 3.695 (18) 3.606 (13) 3.212 (10) 3.591 (15) 3.298 ( Table S9 . Hydrogen bonds [Å and °] in the crystal structure of complex 6. Table S10 . Hydrogen bonds [Å and °] in the crystal structure of complex 7. Table S11 . Hydrogen bonds [Å and °] in the crystal structure of complex 8. Non-interacting hydrogen atoms and solvents are omitted for clarity. Non-interacting hydrogen atoms and solvents are omitted for clarity. (Fig. S11) as in complex 5. Furthermore, when 0.5 equiv of EmimI salt was added, some upfield shifts of the CH protons b' and c' on Emim + can be observed (Fig. S12) , implying the encapsulation of Emim + cation (log K = 4.80, Fig. S13 ). This result indicates that the sulfate sandwich complex 5 can also accommodate the Emim + cation in the "pre-organized" space of the polyether moieties. NO. A PARAMETER DELTA ERROR CONDITION DESCRIPTION 1 1 1.53944E+03 2.000E-01 1.063E+02 2.177E+00 K1 2 1 8.82800E+00 2.000E-01 1.268E-02 1.447E+00 SHIFT M 3 1 9.78248E+00 1.000E+00 1.419E-02 2.304E+00 SHIFT ML 0RMS ERROR = 2.04E-02 MAX ERROR = 3.50E-02 AT OBS.NO. 11 RESIDUALS SQUARED = 4.16E-03 RFACTOR = 0.1914 PERCENT
